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ABSTBACT 

The effects of modeling and corrective feedback on 
conceptual rule acquisition and retention iiere studied ^ith a total 
of 48 3-- and 4-year*old children, Egnal Bumbers of children from 
age group iir-ere randomly assigned to one of fear training groups: 
modeling, correctiye feedback, aodeling and corrective feedbackr 
a no mQdellng/no cor*:activ€ feedback control condition* Children 
tested for generalization iiuaediately after training,, and for 
retentioii s^^en to ten days later* Brief observation of a model was 
effective iii creating significant acquisition and retention of 
conceptual riile judgments and explanations. Corrective feGdiack 
improved the child's ability to explain the conceptual rale bat 
not assist nonTerbal per formaTice , Thm ficilitatlve Inflqence of 
correcti^a feedback was largely con fined to the 4-year-cld agegroup. 
In general, M^-y©ar-old children vmca more s^accessful than 3-year^ olaa 
in learning to provide viable reasons tQZ conceptual jiiagnients, Tlie 
pedagogical significance of these findings is dlEC^ssed. 
{Author/SB) 
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Abf! tract 

Tne effart© of modeUag and correc-Jve ff-dback on co:^cap^M^3 rule 
acquisition cad retention was studiad with thre'-- and four- /ear -olc' 
children. i3riaf observation of a modal was effective in cr mti-aq signl-. 
iUmt acquisition and retention of conceptual rule Judgmepts and -x- 
planations. Corrective feedback irapcoved the child's ability to explain 
the conceptual ruLe but did not assist noavarbal performnca. The 
facllltative Influenct of corrective fefedback was lar^sly confined to 
the fQUT-7aar-old age group. In saneral, lour year-old children were 
mxm successful than three-yflar-olds In learning to provide viable 
reasoni for conceptual judgraente. tho pedagogical significance of 
these findings we discussed. 
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COKCEPTUAL RULE ACQUISllIOH MD RETEMTXOjl 

BY YouiTG ammmi tm EFPEaTs of 

Barry J, ZiinmeTmasi mi Ted I. Eosenthal 
Unlyeralty of A. rAgOna 

Recent research in the sucial learning traditloa has focused on 
vicar Iqus acquisition of rule-gDvertied responses* TtodGllng procedares 
hava provan affective in teaching children from a wide range age 
groups and aocioaeonomlc-^etbinlc baclcgroiiiids a varirity of lln^iilatic and 
coticaptual skllla* For example, t^ith «f,ard to lansuage rules ^ chil- 
dren hav€ been taught appreprlate use of plural laorpheineB (Guess, Sailor, 
Rutherfora, ^ Baer; 1968), prepDittianal phrase use CSandura 6 Harris, 
19&6), verb teriae and sentence ksmal structure (CarrolU Rosenthal^ & 
Bryschs 1972) , and sentence coniplexity mi length (liaxriB & Hassemerj 
1972). 

Another group of studies have csntared on the acquis Itloa and 
Seneralisatlon of coneeptual rules. For example^ obeer-vational leartilng 
procedures have beea found affective in conveying simple elusterlng 
rulaa (Rosenthai, Alford & Rasp, 1972) ^ relational rules (Zlmaraan & 
Rosenthal , is 72b p 1972b) , abstract categories for question formulation 
(Roeanthal^ Zlmannanp 4 Durnlng^ 1970) ^ and even rules for generating 
creative reiponges CZimarraanp a Dlalesgl, in preis) • In all of the 
abova studlea^ the child inducid tha superordinati ruls gcvtrnlng the 
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ffiodai's t)aha?lor by obsert'ing the incdal perform according to the rule 
on a variety of instructional task Items^ llie child then had the op-- 
portunlty to imitate the model on the same task and finally on an al- 
ter ad gene raliisat ion task. 

One topic of interest: that gvew out of thi^i obaervationsl learning 
research on concept formation involv^ed vicarious rule learning by young 
chlldr-sn* Rosenthal Zimmerman (IS 72) have found tliat nodellng pro - 
cedures were effective in teaching young children to conserve on Piagetian 
taslcs. In one of a series of studleBg children as young as four yaars 
of age were taught to consarve through observation of a modal. In an- 
other atudys siK--yaar-old Mexican- Aneri can children ware able to learn 
to conserve If expoaed to adult's deniORstration; children who were 
trained through a didactic verbal explanation procedure (^;ithout detnons- 
tration) failed to acquire the conceptual skill* Presuiiiablys this 
differential result occurred because of the impoverished English language 
rapartDirea of these Initially Spanish-speakino children* The effective-- 
nesa of th^ge relatively brief training procedures in promoting concept 
foraation t^lth young children^ suggested that modeling procedures might 
hold some potential as an instructional procedure for young childrM* 
The present study attempts to investigate further the ef f ectlvenesa of 
observatioiial learning procedures In teaching a different type of con-- 
captual ^ule, that of class inclusion^exclusion or tiie ■'s^e-^dlf f erent*' 
distinction. This new rule was selectid to establish the generaliEabillty 
of previously obtained results to a new instance of conceptual rule 
learning* 
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Pravious reseaircii investigations of the ''same'-dif f erent" concept 
hav© focused on trainlag only one of these complGmantary rule elements 
In isolation from the others For tKample, the concept '^sarne'' has often 
been taught through the use of a match-to-stan.dard design (©,§,5 Taylor 
& WaleiSj 1370). The coiicept of ''difference'* has beGn studied on oddity 
discrimination tasks (Brown, 1970^ Small^ '% Mask, 1S70), 

In most of these studies^ the stimuli to be grouped are nreaented with*- 
out verbal directions and the child iriust Induce the governing rule^ or 
learti it^ or both frotn the feedback accruing froni his choicesp This ex- 
perimental limitation makes it difficult to ganQrallEe these results 
to most teaching situations and standardized test perforrwnnce where 
children are eKpected to reapond on the basis of eKplicit verbal dir- 
ections. Further J little attention in previous reaearch has been de- 
voted tot^ards teaching the child to verbalise the rules underlylns his 
choice behavior or assessing a child's reasoning for his choice behavior* 
The present study will investigate the amenability to training of 
children's ''same'' and ''diff erent^^ conceptual behavior when the directions 
for responding are eKplicit. T'urther^ attention vjlll be diructed at 
teaching verbal reasoning skills as well as nonVGrbal judgment responses 
to determine the relationship between these measuras and how this re- 
lationship influences acquisition j transfer, and retentlonp 

In research conducted with older children^ feedback has been found 
effective in promoting conceptual and linguistic rule learning* ^imffler-- 
man and Pike (1972) reported that contingent praise statemGnts signi- 
ficantly Improved acquisition of quect ion-asking skills with dli advantaged 
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second graders, Zimmerman and Rosenthal (1972b) found that fGadback sl|ni- 
flcantly improved acquisition of a compliK rolatlonal rule by fifth grade 
youngsters* Peilin (1965) reported that verbal rule provision (involving 
a restatement of the conceptual rule as ^fell as Knox/ledge of results) uas 
effective in teaching kindergarten (presumably f ive--year--olds) to conierve. 
It le of Interest to deterniine the ralative effectiveness of this primarily 
verbal instructional procedure (herein termad corrective feedback) in 
teaching a different type of concept-ual rule to even yoan,^er childran 
whose languace skills are nore limited* ThGrefore, the present study 
will compare developmentally the relative effectiveness of moaeling and 
corrective feedback procedures in promoting concept acquiaitlong general- 
lEation^ and retention Tritli three-- and f our'-year-old children. 

METHOD 

Subjectj aiid Exp e r line n t e r g 

From four day care centers In Tucson, Arlaona, 12 boys and 12 girls 
three years of age and a like number of foTir-year-olds were dratm and 
randomly assl^^raed to each factorial combination of treatments, Theae 
day care centers served a ml Idle- and lower'-clasa Anelo-Acierican pop-- 
ulatlon. The younger group rallied In age from 3»0 to 3,9 years, with a 
mean age of 3,4 years. The older group ranged from 4.0 to 4.3 years 
vJlth a maan age of 4,2 years, A femle graduate sti^dent served as the 
model, and another female graduate atudGnt acted as experimenter. Both 
adults were Mglo-Mericane In their twenties ^ with no striking departures 
from average characteristics- 



8 



--6 



Task Ilaterlals 

Xliree sets of stimulus cards were prapared. These cards wota made of 
white card board and measured 1?,.5 cm by 20 cm. On each card, three 
sticker pictures were mounted la a triangular formation. Beneath the 
top picture (the standard) a blunk line v/as drax^m horizontally across 
the rard. The two lower pictureft were presented, e\^enly spaced, on 
the same horizontal plane. One picture was identical to the top ''stan- 
dard'* pictur^a, the other was different. Pictures i/ere randomly assigned 
within the constraints of counterbalancing to a right or left position 
on the card. The identical lower picture (response pletures) appeared 
an equal number of times in each position, A description of the content 
of these stimulus cards is presented in Table 1, 

Insert Table 1 about here 

Set I stimuli J which were used for baseline and retention * was 
composed of eight cards* Thp stimuli on these cards were identical or 
dissimilar on the basis of four stimulus dimensions* object Identity ^ 
size, color or pattern* There were thus two cards for each dimanston. 
For eKample^ with object identity, the standard on one card was a bird, 
and the reeponi© item was a bird and a horsey or with obj.3ct pattern , 
the standard was a checkered triangle and the response items were a 
plain and checkered triangle. Each card was presented twice in succession 
and the child was asked to select the picture that vras ''same^^ or ''dif= 
ferent from'* the standard. The order of asking for the same or different 
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picture was randomized for each card with the constraint of having each 
type of quoscion appear with equal frequency in each serial position. 
There were thus 16 items in Set 1. 

Set II stimuli, which were used for training, was composed of six 
different cards which were other^^lse constructed and presented id£?.n- 
tically to those in Set I. These cards varied in only three diTnenBiona: 
object, identity, size, and pattern. Each card was presented twice in 
succession as described 'rirAi re^^ard to Set I stimuli or there were 12 
different stimulus itaras. During training each stimulus item was pre- 
sented twice, producing 24 training trials* 

Set III stimuli, whicii were used to assess ot-neralizations was 
constructed parallel with Set I stimuli. This set was comprised of eight 
different stimulus cards which varied in the eanie four stimulus dimensions 
as Set I: object identity, colors siEe^ and texture. Each card was pre- 
sented twice in succession according to the same counterbalancing cons- 
traints mentioned with regard to Set I cards* There were thus 16 general- 
isation items* 
Procedure and ij es ign 

Baseline and training pliases, The child was taken individually from 
the class to a teat room by the experimenter ^ introduced to the model 
and was directed by the eKperimenter as follows! ''tJe're going to play 
a game with some picture cards. The picture up here (pointing to 
standard) is only for me to point to you. You can point to either this 
picture or this picture down here' (pointing to response pictures). 
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If thm child appeared '^o be confused ^ the e^cperimenter gave the child 
practice pointing to each picture. The eKperimanter began QRSolln- by 
aaylns "point to the picture that is just the same as this'^ (pointing to 
standard)* Aftet the child responded nonverbally by polntinct, the bk- 
paritnente-^ aakad -'Mhy?'' Pilot testing revealed this single question 
to be most Informative and least confualng to chlldrQn of this age. The 
card was then removed and then reintroduced as folloTJSs -'Point to the 
picture that is different from thls^' (pointlrio to standard)* After the 
child responded nonverbally, he was asked ^'IJhy?'' This sane question- 
ing format was followed throuohout baseline^ generalization and retention 
testing* 

The children vmre randomly assigned to one of iovr training groups^ 
modeling, corrective feedback, modeling and corrective feedback, and a 
no modelings no correct Iva feedback control condition. Equal nurabers 
of male and female three-year-olds and four-^year-olda were assigned □ 
each training group. 

Subjects assigned to the model ing condition were instracted as 
follows: ''i^ow (the model) Is going to play the game ^lith us* Watch 
what she points to and listen to what she says. Point to the game thing 
she points to and say what she says* The model tms then presented the 
first card. On ''sa^e^' items the model replied "this is the same" (Wiy?) 
^'because they are both flowers J' tJith ''different'' items, the inod«l 
responded ''this Is different*' (Why?) ''because it is a hat and a hat le 
different from flowers J- As soon at the model finished responding, 
the card was ramoy^ad from view and reintroduced for th© child to respond to* 
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This model'- then-ob server alternatlan formt wan folltnvcjd' on the, remxiinlng 
training trials, 

Clilldren assigned to the cgrroctlye fegdgjack STOup wara Instructed 
as follov/s, *'Mov7 we are golnn to play the same game once njore." The first 
QPtd fmv^ Sat 11 was tlien introduced- ''If the child responded cormct^^ , 
hu was toJ^d ^'yuSj that-s right*' If he responded liicorfectly on a ''same'' 
question, he was told ''no, this one is the eanie (p^ointlnB to correct 
picture)^ see it's a flo^zer just like the one at th^ top. II the child 
responded Incorrectly on a "different'' questions lie tolA *'no^ this 
one is different (pointing to correct plcturG)" It*s a luit and a hat 
Is different from flowers at the top J' 

Children assigned to the fflo deling and gorructiye jeedbjgl^ group 
were introduced to the task according to the modellria Instructions pre-- 
sented above. After the thlld had the opportunity to Imitate follovring 
model's performance^ he wag given corrective feedback Qiao m diascri'bed 
above- 

Children aaaigned to the no model , no corgective Eeegbapk control 
group ^^ere simply tested v?lth Set II stimuli. 

Generalisation phase . Immadlately after tralntng a genaralizatlon 
test was administered to assess both acquisition and tratisfer of the 
conceptual rule. The experimenter Introduced the generiltgatloa task 
to children assigned to the modtltng group as follow^i '*V^e are Rotng^ 
to play the garoe some laore* This time you t^ill play by yourself, Keep 
on playing the game as good as you can*'' With subjeats assigned to 
the corrective feedback condiL..un5 the diractlona were alight ly altered 
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Ve am golna to play th« sama 6om& io*e. Thim tine I joll if 

iaa^Xt^aSSffia. Reap en Tiaylng the gaffle as good m yois can, ^' 
Children aefigned to thg nsdeling and cortsetlv-e feedback «oii«31eion received 
a cortbttiatlonQf nQdellnfi ana feedbacU Umctiom (with rsduadatit senteBces 
presented cinJ.y omm). Control group youngitars recslvtd ttii am* direct ioni 
AS the fsedbaek utmp vich th^ iH^eptipn that tlie itallciied asntstice 
waa dileted. After gentral lia-tion phasi f^eaclngi the cltildreo wmtm told 
that the e«peiliB€nCir and acd&J, wcaul*! retu.rn to play th& gaae again.. 
%& svbJiQCi mrm thaaksd and ^etiamed to class. 

RatsaClon Aff tei a sevio to tea day i&lsf , Clie expetinexiter 

and medal rsttirned and admlnis tared the bastLlne taslt as a ^eaiura of 
litaation. The eKp«lJBiiater lmtro»ducgd the taste as £olLct?a ; "Maw %m 
are gclag to play tlie «an« again. We %mnt to sei how well ^ou. remeT^ber 
it. Keej on playing It th% lam way yotJ leartiid it." Upon coaiptetioti 
of liCetttiou phase testlnfii the child vas chaaksd and rtCurmed tp class. 

Scoyln^. The children's ffespcnsea to iach stlnulus ea«d were scoxtd 
as the number of corrtct noavecbal p»inttlng reipcnses (the JudfimsTit 
measure) and alsp the nunber of oo«re«t ixplaoations <th^ rga^ng, measure) 
for picture siaiilarlty or dlffertneis. For eKinple , If the plctaTea 
i»ere IdtnticiL in coloc, explaiMtions su-ch as "tliey 're bffth th« sane color" 
ot 'they're both «d" would tt acorad a» correct. Any eKplanacloiit^Tilch 
WM logically accurata mm scored ae corrict even if the child offQ£-«d 
a, nore generic lafctl ivuch aa "men" fos "-elvta", In actusa practice there 
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mm littl€ difficulty in eeerlm each child's risponsef cfurlTig pilot 
tistlng, indapsndent codtrs dlsplsyad practically paxfeet a^raiment on 
a sarapie of subjects* Iti my phase a ehlld's score wag the numbar of 
the 16 Itsma answarad aotraetly for verbal and tot nanvarhal miasyrts 
S€parat8ly» \^tlm the jucl^eiits and raasotis Maponaa messuras vimtm 
potentially indepandent, In no casM did a ehlld give a corraot reaaeft 
vlthMt flrat dliplaylnp a eorrect jud^ent regpoiisa* 

lESTJLTS^ 

A2k2ic2k2 tnultHarlate analyali of varlanei modal Ctorrlaon^ 
1967) t^as iisad te assass the effects of ahlld age, child mm^ madallng, 
and ecrractlv^ faedbaek upoa tha rasponsa vscter eompoaad of ehlld 
verbal and nonvarbal ceneaptxial rtsponsea at basellBSi penarallzatlont 
and ratentlen phasai, Thi depandOTt TOasurs pteane for aaeh treatment 
gro'ip are praeentid in TaMe 2, 

laiaft Table 2 about hare 



Battoien Graups ^alysls 

Correctlvi feedback elgnlflcantly enhaneed concept learning In 
^aneral (sea Table 3), Unlvarlata ^ testa also preeafited In Talkie 3 

Insert Table 3 about here 

repealed that feedback wm effeetlve In prociatlnp concept fomatlon 
aeeordln» to both Jydgaents and raaeons raatJonRe meaiures. Standardised 



14 



diacrlratttafit functlan ceefflclents 7leldad by the overan otultlvarlate 
ttat of feedback main effect Indicate e»iat the JudRments tteasure accountad 
for the major pitt (65X) of tlili betvean groiipi dlfferetice, 

A Bl«nlf leant medelins main affect ms noted on the «sponse vector. 
However, lasdelin^ pMcedurea improved concept fornatlon only on the basis 
of thm reajoni Maaurt. The ape of the children also created a slpnl- 
f leant miltlvariate naio effect, older younetsters outpeyfo»nee! their 
younRe» counterpartB In both Jutdroienti and reaaonlns. The dtfferentlil 
Influence of am wa« most evident on the Judgments nieaaiire, a varlahli 
^leh aceounted for alinost 70% of the hett#aen irqupB differences (sea 
atati<*a»dlgid weights fop thla tffect in Table 3), 

Bmxmvtt higher order interaetlons achieved alTOlflcance, A sl^nl- 
f leant feedback K modeling iBteEaetlon was noted. The multlvarlati 
Interaetloii vas created by a hlRhly slgnlf leant univariate Inteiaetloa 
of ojodallng and ' f eeabactr on the rtasffiis responare- meaBure, Sthef f e testa 
(Kirk, 1968) revealed that the- maati (M ^ JA9) of the no nodel, fio £ eed- • - ■ 
hVck cototfol gwup was tflenificahfily < .05) lot/er than that of the 
model, no feedback group (M - 6.8S), ths feedback, no model sroup (Ji - 5.94) 
and the nwsdel plus feedback Efoup (*1 ^ 6.25), The latter three Rroups 
failed to differ amonR themaelvef . It thus appeared that both tnodellng 
and feidbaek eahanced concept acqtilaltlon, however the training tffeccs 
did not conblne addltlvely. 

There vas a slBnlf leant lnter€etloii between aje and feadbgclt ai well, 
Itnlvariaee F teits revealed that thli twltlvarlate Interaction was pro- 
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duced by dlffer€acei In children's reasaning. Ppgt hoc Sehtffe tests 
dliCleied that fQur-yair-old chllrftrin » 9 An) recelvecl feedback 
wlBced slTOlflcmntly < .09) mor# ccna€pt ^encrallE^tlon nllan four- 
7#ar*alds not tma%iv±u$ eerract,!-^ feedback (M = 3.97) oif tbrte-yaar- 
©1^8 who Bithmt Aid (H m 3.52) qt Aid not C?1 ^ 3.86) reeelva feedhaak. 
It appeara that thm effaetlveness of feedback was largely confined to 
the oldarj tout^ymt-old chlldrtn. 

Thera mm a iQafSlMlly sl^nlfieaiit thres way liitaractlen bet^^aen 
a child's aax, his igSs and his aKpoeurg to raedellngt trtatmant* thlB 
multivariate affect mm created by tha judgnients rasponie meamrai 

No othit Interactions were statiitlcally il^nlflcant* Tha cor* 
relation b^tweti Jud^eats arrf raasons meaguree of concept formatlen 
Cacrose all groups) mm x ^ •^^^ (£ < ,005) ifhlch Indieatad a modtrate 
afiidunt of depsiifletice hmt%mm hoth ttaa^ures. 
Wthln Phasa Analysis 

As a mora etnsitlva measura ot traiMug af facta, tha ef facts of 
aach indapandant Vflrtablawere aompared acroes basallQap gonefallEatleni 
and retention phases* In or^er to effect a multivariate analvsls of 
thasa aerosi phaaa differences In reaponse, two change scores vmte 
computed for hoth Judgments and reascna miasurea of conceptual rasponies 
the dlfferenci bat^/aen basallna and Ranerallzatlon phasas (tha mtimt- 
aTlzatlon effect) and the difference bet^Ften baseline and retention 
phases (the retintion effect)* This aultlvarlate analogue of the univariate 
repeated ittaasurae deslCT ie predicated upon the fact that two separate one 
da^ree of freedom cotnpartsons can be made given two deRrees of fyeadoin 
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derivlng from three eKpertaental phases. Accordingly the amm m^mll 
2x2x2x2 MANOVA was applied to a four variable vmctOT atray C0m- 
Pitsed oi four dlfferanca scores i the Rtnaraliiat ton and ratentl<.n effects 
fer the JudRments and for the reaaoni measwaa of concaptual response. 
Tha results of this wlthl« phase analysis are presented in Table 4. 

rnseTt Table 4 about here 

It should be noted that by directly eonveiftlng thm raw data to 
'llfference scores, this obviates the «eed for and Inlaed the posslbiaity 
of 'ieten.lning an overall multivariate phase effect. T^.a corresponding 
univariate overall phase affect is computed on the basli of dlfferencea 
between the mean of each phmse; In the multivariate case, the means are 
already converted to difference scores thereby preelu^i^s .uch an analysis 
from biln^ carried out. However, the detenalnatlon of m overall trials 
effect 18 of little Importance In Interpreting the results of this study 
(or indeid in most studies employlnp a spllt-plot deeign) since primary 
mterast is centered on the Interactions of treatment groups and training 
phaaei , 

There was a significant multivariate interaction between feedback 
and phates. Univariate F teste revealed that feedback ilwlf icantly Im- 
T^roved RenerallMtlon and retention on oi^ly the reaaons naaeure of eon^ 
eapttual response. Conceptual Judgments i.ere not Influenced by feedback. 
Standardlied discriminant function welshts revealed that the seneral- 
Latlon phase effect accounted for the m^ot part of the between groups 
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dtfferances created by the multivariate feedback effect. However, the 
aaall weight assigned to the retention phase is probably due to the. 
hloh correlation (r ^ ,75) betweeti the reaaons seneralization and re- 
tention effects. While both varlablas undoubtedly contributed substaii- 
tially to distinguishing between age groups, the retention effect 
added little to what was already differentiated by the generalization 
elfect since this latter variable occurred firsc In the discriminant 
function equatioii. 

Tlie modeling treatment sliniflcaiitiy interacted with trainins 
phaie. Modeling training significantly improved perfonLance at gener- 
altzation and retention phases according to both judgments and reasons 
reeponse Indices. This multivariate Imteraction effect was created 
by practically Identical changes in both judgraants and reasons response 
meaaures (see dlgcrlminant function wilshts) . However, of the measures 
of improvement in reasonins, the general-laation effect contributed most 
heavllv (43% compared to 8%) to the multivariate interaction effect. 
As discusied above, the low diaci-lmliiant function coefficient assigned 
to the retention effect was probably due to the high correlation between 
the general ization and retention effect. 

The age X,phaias Interaction aleo attained siGnlf Icance. Univar- 
iate F teita suogasted that the age of the child sisnlflcantly influenced 
his generalization and retention on only reasons maasures of conceptual 
reapondlnfi. Apparently aga did not qualify or influence his learning 
of concept judginents. The standardized weights suggested that age prl- 
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taarlXy Influenced the acquisition and genejallzatlon of teasoains rea- 
ponaes (aecountlni for m of differences created by aga X phase In- 
teraction) Mid not rettntlon phase rispoase. Again the low weisht 
assigned to the retention phase risponse is probably created by the 
high correlitlon between the reasons gene rails a tlon and retention effects. 

There was a narglnally significant four way Interactlun between 
phases, sex of child, feedback, and inodellns factora. Unlvariatt F 
tests reveaaed that this effect was largely confined to differential 
conceptual Judgnints perforoance at retention. Mo other tnceractlons 
attained statistical significance. 

DISCUSSION 

To our knowledge, this la the first evidence of vicarious conceptual 
rule learning and retention by very young children. It was a partlcu- , 
larly intereBtlng eKperlence because of the pronounced developacntal 
differences that were encountered and the resultlna difftcuLtlea these 
differences created with regard to developlni a feasible eitpertoental 
procedure, llumerous alterations In procedures were made during pilot 
teg ting in order to enhance experlmantal coatrol and at the same time 
tailor the procfedures to fit the needs of these youngaters. liowe-ver, 
aoae difflcultiei persisted during the study Itself. Sudden attemiatlons 
In ootlvatlon and attention were evident particularly with the three- 
year-old children who often would abruptly titer their respondiiig in 
tdeosyncratlc fashion, in addition, considerable variability in speed 
of learning was noted during the study, ivan ^-long like-aged children, 
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nafcltig a ficed nimbsr ©f tralmlng trials experimsntal design less optimal 
than perhaps a trialg*to*cyltefl9n design. Tlis mt effect of the dif- 
ficulties In this initial study warn to decrease the abaoluta aagnltuda 
ot training groups' dlfferancas as mmy be noted in Table 2, llanethe- 
laasi auifficlent ^trlBiemtal control ^was present to establish the 
ralatlve af lectlveness of the training procedures studied in producing 
aequieltlcii, geneffallEatlon, and retention of the conceptual rule by 
both three^ and foui^yaar-old yDunjstirs* 

Ths algntf leant corrective feedback effect on the jud^enta meaaurea 
of concept formation that wm reyealed by the between gr^^ups analysis 
and not hy the mort eensltlve i^lthin phaae Malyaia deserves cotaasnt* 
hs can bi letsrslned from rablc 2, sliaht differences in baseline rea-- 
ponding ware noted in judgmants batween the feedback and nonfeedback 
groups . Th^ corrsctive f eadbacic groups had a slightly higher baseline 
than the nonftedback group on the Judgaints measures; this sll|ht base- 
line difference increased the mean response averaged acroas all phaaas 
(betr^een groups effect) but at the sanis time decreased the amount of 
differencea between bascllna and subsequent eKperimental phaseo* Hence, 
the i^ithln phase TOalysls is nost accurate In that baseline differences 
are adjusted in determining the overall effects. In this regard, 
the effectlvinesB of feedback was found to be limited to reasons measures 
of concept acquisition and ritentiom, tihlch is not suprising given 
the verbal i^aracter of corrective feedback. It was encouraging that 
ffiodellng procedures I which Involved overt diraonstration as well as 
verbal deicrlptlon, were effective in promotins generalization and re- 
tention on both judgfflents and reasons measures of conceptual response. 
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The effecca of a child's age played a conplex, yet Intriguing role 
In Influeacing concept acqulaltion and retention. From the bettmeii 
groups analyses, it was found that age Influenced both Judgiaents and 
reasons measurea of coneeptual responding. However, the oultlvarlate 
sex effect produced ly this analysli included baseline differences that 
existed between age groupi. The within phaae analysis which was baaed 
en change scores revealed chat a child 'h age only influenced his learning 
to verbalige the concept taught 3 it did not qualify his nonverbal ac- 
quisition of the concept, It was also of interest to note (on the 
baslB of the. feedback X age Interaction) that the correctivfi feedback 
instructional proeedure was largely lialted to four-year-old children. 
Since modeling proceduies were effective in pronotlng both nonverbal and 
verbal acquisition and retention of the cyncept with both three- and 
four-year-old children, it would appear to hold some promise as an ins- 
tructional nethod for tralaing young children. However, more research 
on the age X treatment Interaction Is needed to establish the magnitude 
of these training effects across age groups on a variety of conceptual 
rule tasks before any conclusive rtcoinmendatlons can be made. 
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2, All slgnlflcanes levels reported are based on 2-talled 
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fable 1 

Contant Pasarlptioti of Stimulus Cards 




iBaaellna andratnntloii 
I 
2 
3 
4 
5 
6 
7 
8 

I Training: 
1 
2 
3 
4 
5 
6 

iGsnarallzatloni 
I 
2 
3 
4 
S 
6 
7 
8 



objeet 

object 

eolor 

color 

size 

silt 

pattern 

pattern 

obj act 

obj set 

aiza 

alEe 

pattern 

pattern 



object 

object 

color 

color 

siie 

pattarn 
pattern 



elf 
bird 

blue triaogle 
green elrcla 
big clover 
lit tie flower 
checkered trlangla 
striped reetangla 

flower 

anowman 

little star 

3lg aquare 

plain rectangle 

checkered ' 
rectangle 



flower 
butterfly 
gxeen squares 
blue cars 
little circles 
big turkey 1 
plain circles 
plain circles 



•different* 
picture 



rocket 
house 

brovm triangle 
orange circle 
little clover 
big flower 
plain triangle 
plain rectangle 

hat 

pineeone 
big star 
little square 
striped triangle 
plain rectangle 



harp 
cat 

red square 
yellow ear 
big circle 
little turkey 
star patterned clrclal 
dotted circle 
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Table 2 

llain Treatment Variations by Phase for Each Dependeiit Measwes 




Training: Combined 
Subjecti 

all modeling 

all aonmodeling 

all feedback 

all nonfeedback 



Training.' Separate 
Cells 

modeling J no 
feedback 

feedback , no 
modeling 

modeling and 
feedback 

COttCfOl 

Age level: 

chree-year-olds 
four-year-olds 

Sex: 
boys 
girls 



Dependent Hesaures 



Judgiients 



10.38 
10.25 
10.75 
9.88 



10. 17 

10.92 

10. 53 
9.58 



9.66 
10.96 



9.83 
10.79 



General 
i sat Ion 



12.54 
10.96 
12.58 
10.92 



12.75 

12,33 

12.31 
9.08 



10.04 
13.46 



11.25 
12.25 



Retention 
Phase 



12.95 
10.25 
12.34 
10.88 



12.42 

11.17 

13.30 
9.33 



10.30 
12.88 



10.45 
12.70 



Reaions 



Baeeilna 
Phase 



.79 
.34 
.34 
.79 



1,40 
.50 

.17 
.17 

.58 



,Sfl 
,54 



Genarml- 
listlon 

Phnse 



9*46 
5,00 

9.n 

5.34 



9.67 

9.15 

9.2S 
1.00 



5.25 
9.29 



6. ?] 

7. ai 



Ratention 
Phase 



9.4€ 
4.24 
8.75 
4.94 



9,58 

8.13!; 

9,33 
,30 



5,08 
8,58 



6.36 
7.29 
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